INTRODUCTION
In the highly eusocial honey bees and stingless bees, the study of mating biology has determined conformity in many respects but also distinct differences as regards certain details (Engels, 1988; Engels and Imperatriz-Fonseca, 1990 ). Whereas in honey bees queen pheromones are similar in composition independent of age (Free, 1987; De Hazan et al, 1989) , in stingless bees 2 largely different patterns of volatile compounds exist in young and old queens . Evidently the odour of young queens induces lek formation by males close to nest entrances where they may wait a long time for a virgin queen (Kerr et al, 1962; Engels and Engels, 1984) . A young queen usually undertakes several very short orientation loops before she leaves for a nuptial flight which lasts only 10 min or less. Single mating is highly probable since the queen returns with a mating sign which she herself removes and which takes up much time , and according to sperm counts in drone vesicles compared with the spermatheca (Kerr et al, 1962) . Based on this particular premating behavior, a mating box laboratory bioassay was developed which showed Scaptotrigona postica gynes to be most attractive to drones at an age of 10-14 and particularly at 12 d , corresponding well to the real mating age. Eighty-five volatile compounds could be identified in the head of queen bees . According to the differences found in young and old queens, "copies" of the corresponding bouquets were prepared using synthetic compounds. In field bioassays, dummies impregnated with these "artificial head" blends were exposed to drone aggregations. The drones' reaction clearly indicated that they could recognize the scent of a young queen (Ayasse et al, 1990 (Ayasse et al, , 1993 . ), but also a distinct age-related pattern that gradually changes, in particular during the first 2 wk after emergence. This raises questions concerning the reasons for such ontogenetic patterns in adult queen cephalic volatiles with respect to stingless bee reproductive biology.
RESULTS

Incipient
In contrast to honey bees (Velthuis, 1985) , stingless bee queens are not always attractive to workers, which pursue and often kill a young gyne (Engels and Imperatriz-Fonseca, 1990 ). In S postica only during the brief mating period at &ap; 12 d after emergence is a virgin highly attractive to the males . However, already a few d prior to the short nuptial flight drones form a lek aggregation close to the colony (Kerr et al, 1962; Engels and Engels, 1984) . In a receptive virgin, evidently the highly volatile secondary alcohols comprising 60-80% of the cephalic bouquet in young queens are involved in mate attraction, as in field tests using a dummy impregnated with the 4 major 2-alkanols, drones in an aggregation were found to be attracted . After a successful mating flight, the young queen becomes much less attractive to the drones . She still has to be accepted by the colony (Engels and Imperatriz-Fonseca, 1990 ). Only the egg-laying and physogastric queen attains a stable dominant royal status (Engels, 1986) .
In stingless bees, the queen apparently contributes important information to nest odour. Only in the event that a virgin is present in a colony is the formation of a drone aggregation released. Since after a successful mating flight this lek assembly in the vicinity of a filial nest soon disintegrates (Engels and Engels, 1984) , the nest odour must change, signalling to the males that they can no longer expect to find a virgin.
Another question is that of a possible negative label regarding a recently mated queen. Is there a post-copulation message indicating to the drones that this young queen is no longer receptive? In the primitively eusocial halictine bee Lasioglossum malachurum, the volatile composition of the Dufour's gland secretion changes significantly within 1 d after mating (Ayasse et al, 1993) . It is interesting to note that the butyrates found in high proportions only in such S postica queens show some structural relationship to certain acetates which are typical sex pheromones in Lepidopteran females (Arn et al, 1992) . Under natural conditions the mated queen will not undertake another nuptial flight, and therefore normally will not meet any more mature drones which in stingless bees colonies always leave the maternal colony and act as vagabonds (Engels and Engels, 1984; Engels, 1987) . In the mating box bioassay drones confronted with a recently mated young queen showed little interest (Engels and Engels, 1984;  confirmed by the biotest results reported here).
The post-mating transition of the young queen to the status of an accepted egglaying head of the colony (Engels and Imperatriz-Fonseca, 1990 ) has a prominant influence on the workers' behaviour. Construction and provisioning of brood cells as well as laying of alimentary eggs is stimulated in young nurse bees, whereas colony defense and foraging is intensified in old field bees (Engels et al, 1979) . In the honey bee, a similar stimulation, and in addition retinue formation (which is not observed in a comparable manner in stingless bees), is released by a blend of major components present in the queen's mandibular gland secretions (Slessor et al, 1988 (Slessor et al, , 1990 . Whether in physogastric S postica queens cephalic volatiles represent this dominance signal function, perhaps in combination with the secretions from the large abdominal tergal glands in stingless bee queens (Cruz-Landim et al, 1980) , still has to be investigated. In the head extracts of old and egg-laying queens, Z-9-tricosene constitutes the main hydrocarbon; this compound is widespread among insects and is also known as a sex pheromone component in female house flies (Adams, 1986 
